Introduction
By 2025 the number of people with hypertension will increase by 60% (Kearney et al. 2005 ) yet the proportion of adults whose hypertension is controlled remains low (Chobanian et al. 2003; Hajjar and Kotchen 2003; Thom et al. 2006) . Longitudinal studies indicate that hypertension is associated with clinical depression and that clinical depression is an independent risk factor for hypertension (Markovitz et al. 1993; Davidson et al. 2000; Meyer et al. 2004) . Integrated care for depression and hypertension has been shown to improve depressive symptoms and blood pressure control (Bogner and de Vries 2008; Bogner et al. 2013) . Patients also recognize the value of integrating their care and want more of it (Novelli et al. 2012) . However, many patients with hypertension and depressive symptoms have priorities that extend beyond their biomedical care. Attention to individual priorities for the social determinants of health may be essential to improve outcomes (Stacey et al. 2011) .
Social determinants of health are important gradients of health (Graham 2007) . As early as 1943 Abraham Maslow noted that a person is only motivated to focus on higher levels of need after basic physiological and safety needs are met (Maslow 1943) . Subsequent theorists have updated the theory to incorporate the acceptance of change and the importance re-prioritizing needs with lifetime learning (Kiel 1999) . Patients' perspectives related to their needs are important to consider because they can affect their clinical outcomes (Khatib et al. 2014) . Such needs include a wide variety of factors, including housing, transportation, emotional, and financial needs which are important for understanding the difficulties a patient may have managing their hypertension. The arenas of research, practice and policy-making are facing increasing pressure to address broader determinants of health, Abstract The objective of this study was to carry out a randomized controlled pilot trial to test the effectiveness of an integrated intervention for hypertension and depression incorporating patients' social determinants of health (enhanced intervention) versus an integrated intervention alone (basic intervention). In all, 54 patients were randomized. An electronic monitor was used to measure blood pressure, and the nine-item Patient Health Questionnaire (PHQ-9) assessed depressive symptoms. Patients in the enhanced intervention had a significantly improved PHQ-9 mean change from baseline in comparison with patients in the basic intervention group at 12 weeks (p = 0.024). Patients in the enhanced intervention had a significantly improved systolic and diastolic blood pressure mean change from baseline in comparison with patients in the basic intervention group at 12 weeks (p = 0.003 and p = 0.019, respectively). Our pilot trial results indicate integrated care management that addresses the social determinants of health for patients with hypertension and depression may be effective.
Keywords Primary health care · Hypertension · Unmet needs · Intervention · Depression through the development and dissemination of interventions that adequately meet both patients' biomedical needs and social determinants of health. The chronic care model (CCM) encourages a holistic approach in promoting the use of community resources to meet patients' needs. However, community linkages are the least developed component in the CCM perhaps because they have been under-resourced (Pearson et al. 2005) . Furthermore, the CCM does not discuss the importance of assessing and collecting information on social determinants that contribute to chronic conditions. Some interventions focused specifically on improving outcomes among persons with hypertension have sought to extend beyond the traditional biomedical model and address social determinants of health such as social support (e.g., Morisky et al. 1985; Criswell et al. 2010) . No known studies examining depression treatment in hypertension have incorporated the social determinants of health. While interventions focusing solely on conventional biomedical needs may improve short-term outcomes, long-term goals are centered on improving long-term effects of hypertension for the patient. A broader framework incorporating a social lens, allows for sustainably addressing the underlying contextual needs of patients that will support longterm improvements in health and well-being. Our study is the first study to address both biomedical needs and social determinants of health in hypertension and depression care with a focus on blood pressure control in primary care settings.
The purpose of this study was to carry out a randomized controlled pilot trial to test the effectiveness of an integrated intervention for hypertension and depression incorporating patients' social determinants of health (enhanced intervention) versus an integrated intervention alone (basic intervention). Our intervention builds upon our prior work with a problem-solving based intervention (Bogner et al. 2012) . It was hypothesized that in a sample of primary care patients prescribed pharmacotherapy for hypertension, patients who were randomized to receive the enhanced intervention compared with the basic intervention would demonstrate the following after a 12 week period: (1) lower blood pressure; and (2) fewer depressive symptoms. In addition, we postulated that the most common social determinants of health that patients with hypertension would want to address would be transportation, financial, or emotional needs.
Methods

Recruitment Procedures
Patients were identified through an electronic medical record from October 2013 to March 2015 with an active diagnosis of hypertension and a current prescription for an antihypertensive within the past year. Patients from three primary care practices in Philadelphia, Pennsylvania with an upcoming appointment were approached for additional screening. Inclusion criteria were: (1) aged 18 and older; (2) a diagnosis of hypertension; and (3) a current prescription for an antihypertensive. Patients were included with a range of depressive symptoms in order to reflect the concept of the relapsing, remitting nature of depression in primary care (Angst 1988) . The exclusion criteria were: (1) inability to give informed consent; (2) significant cognitive impairment at baseline (Mini-Mental State Examination (MMSE) < 21) (Crum et al. 1993) ; and (3) residence in a care facility that provides medications on schedule. The protocol for this study was approved by the University of Pennsylvania Institutional Review Board.
Study Design
This study was conducted in two phases: a run-in phase and a randomized controlled trial phase. The intervention was not performed during this phase. Data was also collected on demographics, blood pressure, and depressive symptoms during this phase. Patients entered phase 2 of the study in which they were randomized to either the basic or enhanced intervention after completion of the initial 2-week run-in phase. Which patients were enrolled in the basic or enhanced intervention was revealed to physicians in order to allow for collaboration with the study team.
Basic and Enhanced Interventions
In the basic intervention the interventionist collaborated with physicians to offer education, guideline-based treatment recommendations, and to monitor clinical status. Key components of the basic intervention were: (1) provision of an individualized program to improve adherence to antihypertensives; and (2) integration of depression treatment with hypertension management. The interventionist worked individually with patients to address the factors involved in adherence through a 4-step problem solving process. The first step involved identifying and defining the problem resulting in nonadherence. This step was completed when a patient understood why it was essential that they take their medications and recognized the circumstances under which they missed doses of their medications. The second step involved brainstorming about solutions. Patients identified barriers to adherence and brainstormed to think of solutions to overcome these barriers. In the third step patients selected a solution to implement and strategized about implementation. After identifying the solution, the patient worked to develop an action plan for carrying it out.
Step 4 involved assessing whether the action was employed and desired effect achieved.
The enhanced intervention involved all aspects of the basic intervention plus patient prioritized planning (PPP). PPP recognizes patients' social and cultural context by addressing health-related priorities which are identified by the patient. The goal of this intervention was to identify priorities likely to influence treatment adherence. The intervention sought to address both biomedical needs (physical symptoms, diet and exercise) and social determinants of health (financial, social and emotional) patients with hypertension and depressive symptoms wished to discuss in the context of their health. Patients completed a card sort through Websort software which asked them to look at a list of 22 options for discussion. Patients picked each option by "clicking" on it and "dragging" the option to one of five boxes labeled with a level of importance and readiness for help (these are problems I really want help with, these problems are really important to me, these are problems that are important to me that I am not ready to talk about, these are problems I really don't want to talk about, or these problems are not important to me). After the card sort, the interventionist engaged in the 4-step problem solving process described above. Interventionists had information about available local resources which was distributed to participants. The goal was to create a personalized management plan which empowered patients to prioritize their own needs as a step towards active participation in care. The interventionist asked permission to discuss the patient's priorities with the clinical team after the patient and interventionist completed their discussion around goal-setting.
Both the basic and enhanced interventions involved three 30 min in person sessions (baseline, 6 and 12 weeks) and two 15-minute telephone monitoring contacts over a 12 week period. Three research coordinators (one Master's level and two bachelor's level) were trained as interventionists and administered intervention activities. The interventionists received training on pharmacotherapy for depression and hypertension management during weekly clinical sessions with the principal investigator prior to trial initiation.
Measurement Strategy
The MMSE screened potential study patients for cognitive impairment. The MMSE is a short standardized mental status examination employed for clinical and research purposes (Folstein et al. 1975) . Patients were asked whether they resided in a care facility that provided medications on schedule. At baseline, 6, and 12 weeks patients in both the basic and enhanced intervention underwent assessments conducted in person. Research assistants carried out all assessments blinded to patient's randomization status. Standard questions at baseline assessed sociodemographic characteristics. Functional status was assessed using the Medical Outcomes Study Short Form (SF-36) (Stewart et al. 1988) .
At baseline and 12 weeks, blood pressure was obtained in accordance with American Heart Association Guidelines (American Heart Association 2016) using the BPTru. The BPTru is an automated device that avoids observer bias and unlike the traditional mercury technique, is an oscillometric monitor which takes 6 consecutive blood pressure readings and is designed for clinical settings. The BPTru device drops the first reading and averages the remaining five. Depressive symptoms were measured employing the nineitem Patient Health Questionnaire (PHQ-9) at baseline, 6, and 12 weeks. Our study employed the PHQ-9 because it is a validated and effective tool in screening for depression in the primary care setting (Kroenke et al. 2001) .
Analytic Strategy
The analytic plan was conducted in three phases. In the first phase we calculated descriptive statistics for patients in the basic and enhanced interventions. In order to compare baseline characteristics of patients in the basic and enhanced intervention the t test and Fisher's exact tests were employed (for continuous or categorical variables as appropriate). In the second phase, the analysis proceeded at the patient level, as randomized. Within individual repeated measures linear models in which mean response (e.g. blood pressure and depressive symptoms) depends on the covariates of interest (treatment assignment and time since randomization) and an unstructured variance-covariance matrix was employed to account for the extra correlation. The parameter of interest was the time by treatment interaction, which represents the relative difference in change over time among the patients assigned to the enhanced intervention group compared to the basic intervention group. The expected value of the outcome in each treatment group at 12 weeks was compared to the value at baseline, the time of randomization. The differences of these treatment specific contrasts were the desired effect. The third phase consisted of examining the needs that patients in the enhanced intervention identified as either wanting help with or that were important to them.
Results
Figure 1 depicts the flow of patients through the trial. Of 188 patients initially identified and screened from the electronic medical records, 75 were eligible and were approached and 55 were enrolled (73.3% participation rate). Consent was followed by a 2-week run in phase in which demographics, blood pressure, and depressive symptoms were assessed and during which 1 patient withdrew from participation. In all, 54 patients were randomized to the basic or enhanced intervention after the 2-week run in period. One patient in the enhanced intervention was lost to follow-up but the remaining 53 patients completed the final study visit.
Sample Characteristics
Baseline characteristics of the 54 patients randomized to the basic or enhanced interventions are provided in Table 1 . Characteristics of patients in the basic and enhanced interventions did not differ significantly (Table 1) . Patients who participated and patients who refused participation were similar in age, gender, and ethnicity.
Needs Identified as Important or Needing Help With
Needs identified by patients in the enhanced intervention as important to them or that they needed help with are summarized in Table 2 . All the participants selected one or more needs that they identified as important or needed help with. Patients selected a variety of needs but the most common were their inability to lose weight, needing ideas about exercise, not having enough money to cover expenses, problems with physical illness, problems with pain, problems with memory or solving problems, and feeling depressed or anxious.
Clinical Outcomes
Clinical outcomes at 12 weeks are shown in Table 3 . Patients in the enhanced intervention had a significantly improved systolic blood pressure mean change from baseline in comparison with patients in the basic intervention group at 12 weeks (enhanced intervention −11.96 vs. basic intervention 6.08; p = 0.003). Patients in the enhanced intervention had a significantly improved diastolic blood pressure mean change from baseline in comparison with patients in the basic intervention group at 12 weeks (enhanced intervention −4.79 vs. basic intervention 4.12; p = 0.019). Patients in the enhanced intervention also had significantly improved PHQ-9 mean change from baseline in comparison with patients in the basic intervention group at 12 weeks (enhanced intervention −2.75 vs. basic intervention 0.40; p = 0.024). The authors have no conflicts of interests and certify responsibility for the manuscript.
Discussion
In this study the goal was to pilot test the comparative effectiveness of an integrated intervention for hypertension and depression incorporating patients' social determinants of health (enhanced intervention) versus a basic interventional approach. The principal finding of our study was that primary care patients randomized to the enhanced intervention compared to control patients randomized to receive the basic intervention demonstrated better blood pressure control and fewer depressive symptoms at the final study visit. Furthermore, we also found that the most common needs identified by patients were their inability to lose weight, needing ideas about exercise, not having enough money to cover expenses, problems with physical illness, problems with pain, problems with memory or solving problems, and feeling depressed or anxious. The results support the effectiveness of integrated care management that addresses social determinants of health for primary care patients with hypertension and depression.
Before addressing the implications of our study, the results must be first considered in the context of some potential limitations. First, the three primary care sites that patients received care from might not be representative of all primary care practices, especially when considering different geographical regions. However, these practices were diverse and varied in size and are probably similar to other practices in the region. Second, our preliminary investigation was limited to 53 participants but participants were randomized to the enhanced intervention or basic interventional approach. Third, our intervention would require additional resources in primary care settings. However, we have designed a simple intervention and future implementation will explore whether ancillary health personnel could be trained to carry out the intervention. Lastly we have not explored the cost-effectiveness of our intervention. Future investigations will need to evaluate the effect of the intervention program on quality of well being, health resource utilization, cost and cost-effectiveness. Despite the limitations of this study, findings from this study deserve attention because previous intervention trials integrating care for hypertension and depression in primary care have not addressed patients' social determinants of health. Prior work has identified the importance of social determinants of health such as socioeconomic status, material needs, and social support among patients with hypertension (Harper et al. 2011) . However, other interventions including pharmacist-physician collaborations, mobile reminders and tracking, counseling and management strategies have not addressed social determinants of health in patients with hypertension and depressive symptoms (Kronish and Ye 2013; Alcantara et al. 2014; Gums et al. 2015; Piette et al. 2015) . A broader framework incorporating social determinants of health may provide a sustainable approach supporting long-term improvements in health and well-being.
In this pilot trial with 53 patients we found a statistically significant improvement in hypertension control and depressive symptoms. Our results are a signal that this intervention, tailored towards patient prioritized social determinants of health may be both feasible and effective. In the era of the patient centered medical home and accountable care organizations, there is increasing pressure for primary care to become the venue for addressing all of patients' perceived needs related to their health. This study sought to improve community linkages between medical, social and community services including links to senior centers, advocacy organizations, mental health services, legal services, employment services, and financial counseling.
Another purpose of our paper was to focus on the types of needs identified by patients as needing help with or important to them. Prior research has explored unmet needs of primary care patients with hypertension focused on access, patient perceptions, limited knowledge and support systems (Khatib et al. 2014 ). However, our findings are able to add to current literature other needs that exist for patients. Patients in our study struggled with their inability to lose weight, needing ideas about exercise, not having enough money to cover expenses, problems with physical illness, problems with pain, problems with memory or solving problems, and feeling depressed or anxious. These results are not wholly consistent with our hypothesis. We had hypothesized that patients would struggle most with transportation, financial, or emotional needs. Transportation, financial, and emotional needs were all identified by some patients but were not the most common need. It is important to understand that patients identify other needs including struggles with weight loss, exercise regimens, and problems with physical illness, pain, and memory in order for clinicians to better counsel and manage their patients.
There is urgency in finding evidence-based solutions to reduce the burden of hypertension and coexisting depressive symptoms. In our study we found a statistically significant decrease in blood pressure and depression symptoms at 12 weeks among patients randomized to our enhanced intervention including patient prioritized planning to address social determinants of health. Patients identified a broad range of social determinants of health. Future investigations could explore enhancing and sustaining the effect of the intervention through the training of ancillary health personnel, such as Licensed Practical Nurses, who are already working in primary care practices to carry out the intervention. These findings should propel the development and dissemination of models of care that incorporate patients' social determinants of health into hypertension and depression care.
